As a consequence of increased internationalization in markets over the past 20 years, the movement of labour has also become more prevalent over time. The purpose of this paper is to explore the direct economic consequences of immigration on host nations' productivity performance at a sectoral level. Here we consider its impact in two very different European countries, Spain and the UK. Whilst the UK has traditionally had a substantial in-flow of migration, for Spain, the phenomenon is much more recent. The paper starts providing an overview of the role played by immigration on per capita income, highlighting the importance of demographic differences. We then go on to analyze the role of migration on productivity with two approaches: i) growth accounting methodology and ii) econometric estimation of a production function, in which both methodologies feature migrant labour as a separate labour input. Our findings indicate that migration has had very different implications for Spain and the UK, migrants being more productive than natives in the UK but less productive than natives in Spain. This may in part be a function of different immigration policies, particularly related to the skill requirements.
Introduction
In an era of global labour markets migration can be seen both as a source of invaluable human resources as well as a threat to the relative economic status of the native workforce. Much of the analysis in the economic literature that considers migration has largely concerned the wage and employment effects on native labour. In many of these studies, micro data has been used to explore the characteristics of migrants and their impact on native employment and wages in the total economy (for surveys, see Friedberg & Hunt 1995 , Borjas 1999 , for US studies see e.g. Card 1990 , 2001 , Card & DiNardo 2000 , Borjas 2003 , and for evidence on Europe, see Angrist and Kugler 2003; Dolado and Vázquez, 2007) . Many of these and similar studies use regional level data. Similarly, there has been work on migrants' instantaneous impact on wage distribution and the complementarity or substitutability of migrants and natives in the total economy (Grossman 1982 , Manacorda et al 2006 , Ottaviano and Peri 2006 .
These studies take into account the demand and supply effects at an aggregate level. In one study of the UK Manacorda et al. 2006 conclude that migrants and natives are imperfect substitutes. A similar result is obtained by Carrasco, Jimeno and Ortega, 2007 , for the Spanish case. It remains, however, uncertain whether these results carry through to sectoral or firm level or occupational labour markets. The effects of migration at the industry level are largely unexplored in the economics literature, as indeed is its impact on performance indicators, such as productivity.
Migration could have a significant impact on economic growth through a number routes:
• It may affect labour market demographics, which will ultimately affect labour participation, activity and employment rates • Migrants may be more productive than natives since they represent a selected group, especially in the presence of selective immigration policy • the availability of low skilled migrant labour may contribute to expansion of activities with low value added and productivity, which will affect industry growth and national productivity • Migrants may have skills that are scarce in the native population and these skills complement native skills in production • Migrants may influence TFP growth through their contribution to innovation (Mattoo et al 2006) or increased knowledge spillovers (Moen 2003) Given these possible channels through which migration may influence productivity, we wish to explore whether the relative productivity differences exists between migrants and natives and if they vary between industries. Also, to what degree is there substitutability or complementarity between migrants and natives? Does it vary between industries? Is there a measurable link between TFP growth and the use of migrant labour? To what extent we can control for differences in labour composition between migrant and native labour? In this work we examine some of these issues for the UK and Spain. We adopt bots a growth accounting and an econometric approach using a specially constructed industry panel data.
We have chosen to consider the UK and Spain since they have distinctly different histories as recipient countries of immigration, and therefore offer interesting comparisons. The UK has experienced significant inflow of immigrants since the Second World War. Spain on the other hand has seen mass immigration only relatively recently. It is likely that in these countries migrants differ in their characteristics and sectoral distribution as well as in their contribution to productivity.
The data come from two sources. The EUKLEMS database provides the information on output, employment, capital, energy, materials and service inputs which have been used to calculate multi-factor productivity using standard growth accounting techniques (Jorgenson, Gollop and Fraumeni, 1987) . This information has been augmented by shares of migrant and native labour (including information on the characteristics of migrant workers) in different industries. The migrant data are derived from the Labour Force Survey (LFS), in the case of the UK and the Encuesta de Población Activa (EPA) for Spain.
The Labour Force Survey (hereafter LFS) 3 records detailed characteristics of individuals, including employment and migrant status, education and skills, wages and various measures of on the job training which can be used as individual records or summarised by industry. For the UK, we use the LFS to calculate shares of migrant (migrant being defined as someone whose country of origin is not the UK) labour in each industry for . For Spain, the information for the number of migrants, as well as their characteristics, comes from the EPA for the period 1996-2005. These shares have been applied to the number of hours per industry from the EUKLEMS database in order to obtain migrant and native labour input. The data on the relative wages of migrants and nationals for Spain have been obtained for 2002 from the Encuesta de Estructura Salarial (Spanish Wage Structure Survey). This survey provides information according to nationality, and not to country of origin, as in the UK, while EPA provides information for both concepts.
The paper is organized as follows: Section 2 presents an overview of recent trends in migration in Spain and the UK and its impact on per capita income growth. Section 3 provides an analysis of the migrant impact on output and productivity growth using the growth accounting methodology. Section 4 addresses similar issues but using the econometric estimation of a production function. In section 5 we conclude.
Migration in Spain and the UK
Whilst the UK has a long established tradition of immigration, migration to Spain is a more recent phenomenon. In fact, Spanish statistics have only included data on migrants on a regular basis since the 1990s, a result of the enormous changes experienced in the Spanish economy. Figure 1 illustrates the strong upturn of immigration in Spain compared to the almost stable profile of the UK. In 1992, 7.4% of the UK population was born outside this country, while in Spain the corresponding figure was much lower, at 1.9%. By 2005, however, the situation had changed dramatically: 10.1% in UK compared to 13.1% in Spain.
3 The access to the LFS micro data that were used in employment, hours and labour composition calculations was granted by the UK Data Archive whose assistance is gratefully acknowledged. The original data creators, depositors or copyright holders, the funders of the Data Collections and the UK Data Archive bear no responsibility for their further analysis or interpretation. The LFS data are Crown copyright. Such a marked increase has affected population and employment growth (as seen in The demographics of the labour market have also been altered by immigration. The consequences of these flows in three key variables are illustrated by Figure 2 . Panel a)
shows the proportion of working age migrants in the total population of migrants (equivalently for non migrants). In both countries the ratio of working age population to total 4 is higher in the case of migrants than in natives. This is especially true in the case of UK, where the difference between migrants and non-migrants is more than ten percentage points higher.
The influence of immigration in the activity rates has been rather different in the two countries (panel b). In Spain the strong increase of migration flows since the midnineties has significantly boosted activity rates from a traditionally low level 5 . Note that in the most recent years, the differences between migrants and non-migrants in this variable are more than twenty percentage points. Conversely, in the UK the difference between these two groups is not only minor but also of the opposite sign, with activity rates higher for the non-migrants. Finally, panel c) shows that for both countries, the employment rate has been lower for immigrants in the most recent years. In the Spanish case it is interesting to note that the strong upsurge of immigration has been accompanied by a more than noticeable drop in the unemployment rate. 4 Working age population is defined as 16 years and over. 5 A second source has been increased participation of women in the labour market Changes in labour market demographics have had consequences on per capita income and labour productivity. Here we provide some insight as to its impact on per capita income, while the next two sections concentrate on labour productivity using two complementary methodologies.
GDP per capita may be decomposed into four components as in equation [1]:
[1] Equation [1] is, in fact, an identity, where Y stands for Value Added at constant prices; N is total population; WAP, the working age population; AP, the active population; and L represents employment. The result of this decomposition for both countries is presented in figure 3 . This graph provides a decomposition of actual per capita income in three demographic variables and labour productivity. It can be seen that Spanish per capita income growth has been fuelled by demographic changes, especially by the sharp improvements in the employment ratio, and also by the increase in the activity rate, while the contribution of labour productivity has been negative. Conversely, UK per capita income growth has been barely affected by demographic changes where we see an increase in the activity rate being the only significant influence. The main source of UK per capita income growth has been through productivity. Thus, in Spain -a relative newcomer in terms of migration flows-demographic variables have an important role in economic growth, while in the UK, productivity growth is the driving force. In order to quantify the impact of migration in per capita income growth, we construct a virtual economy for UK and Spain, and compare it with the actual one 6 . The information for the actual economy was presented in figure 3, above. The virtual alternative is constructed by substituting, in equation [1] , all the demographic variables with those corresponding to the non-migrants group in each country, thus we assume that the demographic characteristics of native workers apply to migrant labour in each country. Notice that by doing so we are computing the impact on GDP per capita growth of the different behaviour in the labour market, assuming that labour productivity remains unchanged. Relaxing this assumption will be discussed in the next sections.
Our results of this exercise are presented in Figure 4 where The next two sections are devoted to analyzing the role played by migration in productivity growth.
3
The growth accounting approach to evaluating the productivity impact of migration Productivity is typically studied either by applying growth accounting or by estimating a production function econometrically. Both approaches have their advantages and shortcomings. Growth accounting is based on the potentially restrictive assumptions of perfect competition and constant returns to scale. TFP is considered to be what is left unexplained, but cost shares or output elasticities are determined flexibly based on the data rather than constrained to be the same across years or units of observation (in this case, industries).
Applying the growth accounting methodology, the contribution to growth between periods t-1 and t of each input is equal to the rate of growth of the quantity used of that input multiplied by the average share of the income of that input in total income. Therefore, we can define the contribution to output growth from the increases in total hours worked (labour quantity contribution) as:
where W t is the labour income share in total income in period t and H t is the number of hours worked in period t. We can also obtain the contribution to output growth from the changes in the labour mix (labour quality contribution) from:
where ω it is the share of type-i workers in total labour income in period t and H it /H t is the share of the workers of type i in total hours worked.
In order to estimate the contribution of migrant workers to output growth within this framework we will consider their impact through both the quantity of labour and the quality of labour. This last contribution can be obtained from equation [3] by considering two types of labour: migrants and non-migrants. The "quantity effect" of migrants will depend on their effect on the growth of hours worked. If we denote the hours worked by nationals as H * then we can obtain that contribution as:
The total contribution of immigration on output growth is obtained by adding both contributions (quantity and quality contributions of migrants).
Assuming that migration has no effect on TFP growth or on capital accumulation we can also use the growth accounting framework to estimate the migrants' total contribution to labour productivity growth. The first component of that contribution would be a quantity effect: the negative effect of migrant labour through diminishing the capital-labour ratio:
[ ]
The second is simply the quality effect from the standard growth accounting [3]
The complete growth accounting results, distinguishing migrant labour from native labour, obtained for the total economy in the UK and Spain are shown in Table 2 for different periods 7 . The GVA growth and the contributions of total labour, ICT capital, Non-ICT Capital and TFP are directly obtainable from EUKLEMS. We see that the contribution of migrant labour to economic growth is quite modest in the UK for the whole period 1987-2005. This is mainly due to the fact that the growth rates of total hours worked with or without migrants are very similar. Therefore, the average quantity effect on growth is just an additional 0.1% each year. It is thought that this is because migrants were already a very significant share of total labour in the 7 In this section the Spanish data for migrants refers to nationality, instead of country of origin as in the previous section. The reason is that nationality is the criteria used by the Encuesta de Estructura Salarial (Structure Wage Survey) where the wages data comes from. 1980s. Furthermore, the quality effect is even smaller and very close to zero. This is unsurprising since the shares of migrants and non-migrants in total hours worked are roughly constant over the period. As a result the total effect of migrants on the GVA growth in the UK over the period 1987-2005 is positive but small, just 0.17%.
UK
The picture changes if we break the whole period down into subperiods. Still both quantity and quality effects are almost negligible for the period 1987-1996. However, the total contribution for the period 1996-2000 is 0.19% and it grows to 0.38% in the final period 2000-2005. For the period 1996-2005, the total contribution of migrants is 0.29%. These are small but significant contributions. The main source of these positive contributions is the quantity effect. Over this period there is an increase in the share of migrant labour in total hours worked that contrasts sharply with the stagnation or even decrease during the previous years. The quantity effect accounts for as much as 0.17%
for the period 1996-2000; 0.33% for the period 2000-2005; and 0.26% for the whole period 1996-2005. The rest comes from a smaller but positive quality effect during that period: 0.02%; 0.04% and 0.03%, respectively. Migrants increase their share in total labour and their wages (and productivity) are also somewhat higher than those of nationals.
Taken as a whole, we see that the growth contribution of migrants in the UK is quite modest and only begins to be significant from the mid-90s onwards, particularly during the last five years when its size is comparable to the TFP growth.
The case for Spain differs considerably, largely a result of virtually no immigration from abroad to speak of until the late 1990s. In fact, Spain was the origin of a significant migration towards other countries during the 1950s and the 1960s. Therefore the impact of migrants should be much higher than in the UK given that the migrants share in total hours worked in Spain increases sharply from 1% in 1996 to 11% by 2005.
Looking at table 2 we see that the estimated contribution of migrants was 0.60% on average over the period 1996-2005. Furthermore, this contribution increases over time from 0.23% (1996) (1997) (1998) (1999) (2000) to 0.89% (2000) (2001) (2002) (2003) (2004) (2005) . The main source of this sizeable contribution is the sheer increase of migrant labour in Spain. This is 0.28% (1996) (1997) (1998) (1999) (2000) and grows to an impressive 1.07% over the [2000] [2001] [2002] [2003] [2004] [2005] contribution has increased to account for roughly one third of total growth.
There are naturally big differences among industries in terms of their overall patterns of growth and specifically in terms of the role played by migrants on their performances. In the last subperiod, 2000-2005, the migrants' contribution increases in every industry.
As a consequence we can see migrants' contributions over 2% such as in Construction and Hotels and restaurants, whereas the lowest contribution (Finance) is 0.38%. The increases are very significant because the migrants' contributions within each industry for the subperiod 2000-2005 are some 40-60% higher than for the whole period 1995-
2005.
As explained in a previous section by using equations [3] and [5] we can estimate also the migrants' total contribution to labour productivity growth. The assumption is that migration does not have an effect on TFP growth or on capital accumulation. The results from this approach are shown in Table 4 for the total contribution of migrants to labour productivity after adding the quantity and the quality effects of migrants. The results by industry in Table 5 show some significant differences in Spain, but for the UK, the magnitude is always quite small, below 0.2% even in the sectors where the The negative sign is due to the fact that the positive quality effect is dominated by the quantity effect (i.e. the dampening of the capital deepening). In Spain the migrants' contribution to labour productivity is always negative and quite sizeable: between -0.38% and -1.07% depending on the industry for the whole period 
Econometric Estimation of the impact of migration on productivity
In contrast to growth accounting methodologies econometric studies allow for additional factors thought to influence productivity to be added directly to the specification. However, a certain form of production technology has to be assumed and the parameters of the model are forced to be equal across units (firms/industries) and/or over time. We first estimate the most common form, Cobb Douglas production function.
Its log linear form allows for straightforward estimation, defined as:
where the coefficients reflect output elasticities of inputs. In the case of constant returns to scale these sum to one and equal the cost shares of inputs. Additional regressors can be added to estimate their effect on total factor productivity, A and the error term may include dynamic components in addition to industry specific fixed effects, for example an autoregressive component in our GMM estimation. In our analysis we use the log of share of migrants of the people employed in each industry as an additional regressor to capture the productivity impact of migrant labour on TFP. We estimate this standard specification by using Ordinary Least Squares (OLS), fixed effects and first differenced regressions.
In the context of production function estimation, a major issue is how to obtain consistent estimates of the coefficients as estimating production functions involves several well known potential problems. It has long been recognised that inputs are clearly endogenous 8 and that productivity shocks are persistent and inputs may be dependent on the past or current shocks.
In our case there are no obvious "external" instruments for migrant labour input to resolve potential endogeneity. General Method of Moments (GMM) methodology that uses a set of lagged levels as instrument for differences proposed by Arellano and Bond (1991) is widely used to solve this problem. Blundell and Bond (2000) suggest using lagged differences as additional instruments for levels which produces consistent estimates as long as certain additional moment conditions are satisfied (the GMM system method). In addition to the standard regressions we experiment with a dynamic specification by using these methods. As in Blundell and Bond (2000) we assume the error term is AR (1) A limitation of our data is that the number of units observed is not very large and therefore the instrument matrix becomes large compared to the number of observations, which introduces several potential problems to the estimates and tests used (Roodman 2006) . Especially in the case of the UK data the number of instruments becomes much larger than the number of units. There are also well known problems of using GMM in finite samples.
In order to explore a more flexible functional form, we also estimate a Translog production function by using migrant and native labour input as separate inputs. This enables us to obtain estimates of the elasticity of substitution between migrant and native labour input. Estimated coefficients from Cobb-Douglas have a straightforward interpretation as they represent output elasticities and in the presence of constant returns to scale also cost shares of the inputs. The Translog production function, on the other hand, is very flexible and can be derived as an approximation of any production function (Taylor's expansion). 10
The Translog production function is defined as (Christensen et al 1973) :
Where Y is output, i X are inputs (in our case capital, native labour and migrant labour) and ε error term.
We are particularly interested in substitutability of inputs in production. By definition, inputs are substitutes if a decrease in the price of an input leads to decrease of the use of another input. Similarly, if decline in the price of a factor decreases the demand for another factor, these factors are complements. Several measures of substitutability have been developed (for a discussion see e.g. Blackorby and Russell 1989) . The measure we apply is the most common measure, the Allen (partial) elasticity of substitution (AES).
AES measures the percentage change in the demand for a factors relative to change in the price of the other input given that other factors adjust to their optimal levels.
Unlike in the case of Cobb-Douglas production function, the AES is not constrained to be one in the Translog production function neither does it constrain the elasticity of substitution to be the same for all units. The elasticity of substitution can be calculated as a function of the parameters of the production function. We use industry level data rather than company data which may have implications for the coefficients and elasticities estimated. The elasticity of substitution in the case of the Translog production function depends on the values of the inputs and outputs and therefore is different for each observation. The AES is positive when the inputs are substitutes, negative when they are complements. When the AES is 0 the inputs are neither substitutes nor complements.
Because the values and therefore the standard deviation are actually different for each data point it is not clear what would be the right overall measure of substitution.
Because of the involved formula of the AES 11 , it is also difficult to obtain the standard deviation thereof. Thus we will estimate the Translog function and calculate the elasticities of substitution at different data points and examine the distribution rather than attempt to produce a single measure. 11 The exact formula of the AES and its components is presented in e.g. Heyer, Pelgrin and Sylvain 2004. For Spain, shares by education groups were all that was available and the labour composition index is based on these, rather that division by gender, sex and education.
Relative wages for Spain for natives and migrants with different levels of education were only available for 2002 and these have been applied to the whole period.
Information on the levels of labour and capital services were also available 12 in 1997 in 26 market industries. An index of capital services has been used to extend the capital service levels to cover the whole period studied. Labour services in 1997 were split to migrant and non-migrant services by using the information on labour composition and shares of hours of migrants and natives (for Spain, shares from 2000 were used). The composition index described above and changes in hours were used to construct a full series of labour services.
Econometric findings
We first estimated Cobb-Douglas specification presented above 13 by using standard regression methods. Different combinations of measures of input and output were used:
• hours unadjusted for labour composition and capital stock
• capital and labour services levels (excludes non market services)
• capital and labour service indices (only used in fixed effects and first difference estimations) 14
For each specification we test the hypothesis that there are constant returns to scale, or that the sum of the coefficients equals one. For Spain the coefficients of migrant share in OLS, FE and FD specifications are negative (not always significant), which would suggest that low productivity sectors or sectors experiencing negative productivity shocks use more migrant labour. The coefficient in the OLS levels specification is more negative and significant than in the other specifications which implies that also the levels of productivity are significantly lower in those sectors that use migrant labour. For the OLS coefficients the hypothesis of constant returns to scale is accepted, but for FE and FD estimates it is rejected.
System GMM estimates for UK and Spain from the dynamic specification are presented in table 7 15 . The number of instruments in the UK was very large compared to the number of units which weakens the credibility of estimates (we tried limiting the number of lags used but the estimates were not significantly different) and the instruments did not pass the Sargan test for validity of instruments. The coefficients for labour input are much smaller than in the standard estimations and the coefficients for migrant share did not reveal patterns significantly different from the standard estimations. The large size of the autoregressive coefficient suggests that the data indeed is highly persistent and may have a unit root. As for the UK data the GMM estimates for the Spanish data show significant persistence of the data. The capital coefficient is somewhat realistic but the coefficient of labour input are very small in these estimates. The coefficient of migrant share is negative as in the OLS estimations but only significant at 10% level in the service estimation and not significant in hours and stock specification. The instruments, however, did not pass the Sargan test for overidentifying restrictions and according to the Arellano-Bond test there is still remaining autocorrelation in the errors. GMM estimations therefore do not provide significant improvement to the standard methods.
UK
In the UK use of migrant labour seems to be weakly related to overall productivity. This may be indicative of migrant labour being rather similar to the native labour. Nor is there significant evidence that changes in productivity are related to contemporanous changes in the use of migrant labour. If migrants are hired as a response to productivity shocks this does not appear to occur simultaneously. In Spain on the other hand there is a fairly clear negative link between the use of migrant labour and productivity. This also occurs within industries which seems to imply that a decline in productivity is associated with increasing share of migrant workers.
As pointed out above, the Cobb Douglas specification is limiting in the sense that elasticity of substitution is constrained to one. We estimate a Translog specification (full results in the appendix) and test the hypothesis that the Cobb Douglas specification is correct by testing a hypothesis that all interaction terms are zero. In all specifications this hypothesis is rejected which means that Cobb Douglas is not an adequate description of the relationship between inputs and output. 16 The coefficients themselves in the Translog specification are not as easily interpreted as in the Cobb Douglas specification. We, however, calculated output elasticities for each input which are presented in the appendix, and elasticities of substitution between migrant and native labour from the existing sample and examine the distribution. We also correlate the elasticities with migrant share (tables 8 and 9). 16 We calculated GMM estimates also for Translog specification but because test results were unsatisfactory in the same way as in the Cobb Douglas case we will not report them here. These results are available on request. Table 9 Correlations between elasticities and migrant share * significant at 95% level

Spain
The median output elasticity from the UK data for migrant labour input is positive (except for FE specification of capital stock and unadjusted hours) but there are also implausible negative values in the lowest percentiles, which suggests that coefficient estimates in the stock FE specification are incorrect.
Median elasticities of substitution between migrants and natives in the UK are negative in most specifications but the median is close to zero while there are larger absolute values in both ends of the distribution. This suggests that migrant and native labour inputs are complements in the many of the UK data points but there is clearly a large amount of variation between industries and time periods. Complementarity of migrants and natives is not altogether unrealistic as the immigration system (with the exception of EU nationals) in the UK is selective and biased towards immigrants with skills in shortage and highly skilled individuals. With such a system migrants are likely to be selected on the basis of their complementing the native labour rather than be hired instead of native workers.
In Spain data the median output elasticity for migrant labour input is negative for the OLS coefficients. Therefore the endogeneity problem seems to carry over to translog specification when industry specific effects are not controlled for. When we estimate the fixed effects, however, the output elasticities are by and large positive. In this case, the fixed effects estimation seems to provide more realistic coefficient estimates for Spain.
Elasticities of substitution for Spain have medians small in absolute value with higher absolute values at both ends of the distribution as with the UK. For the fixed effects results, which seemed more realistic in the light of output elasticities, the elasticities of substitution are by and large negative with some highly negative values at the lower end of the distribution. Thus it seems that in Spain also migrant and native labour are complements in production in most industries. This conclusion contradicts previous results obtained by Carrasco, Jimeno and Ortega (2007) where they find a substitution relationship between migrants and non-migrants. However, they also warn that their finding is most likely is overstated by the fact that migrants work in sectors less attractive for nationals.
We correlate the output elasticities and elasticities of substitution with migrant share and find that the output elasticities are positively correlated with migrant share for the preferred estimates (OLS for the UK, fixed effects for Spain). This is a realistic as industries which benefit most from using migrant labour are most likely to use them extensively. The correlation of the elasticity of substitution with the migrant share is positive for all estimates except the fixed effects estimation for unadjusted hours and capital stock (for Spain this correlation is not significant). Thus, even though overall migrants and natives are complements industries that use migrants to substitute natives tend to have higher levels of migrant labour input in both countries.
Conclusions
We have analysed the impact of migrant labour input on productivity in the UK and Spain by using growth accounting and econometric methods. The UK and Spain have distinctly different histories of immigration -a long established tradition in the UK and a very new phenomenon in the Spanish case. Its novelty has had a profound impact in the Spanish labor demographics, rejuvenating the labor force and increasing activity rates, thus contributing to per capita income growth. By contrast, the UK labor market has not experienced significant changes in the most recent period. These different experiences suggest that, most likely, the links between productivity and the use of migrant labour have different patterns in these countries.
The growth accounting results show that migration has played a major role in the economic performance of Spain. It has fostered GVA growth during the last years (contributing to the Spanish growth miracle) but, at the same time, it explains a great part of the poor evolution of labour productivity during those years. Also noteworthy are the big differences across industries. For the UK the impact is always much smaller and there is no evidence of any negative effect on labour productivity. Spain and the UK seem to be two stories of migration quite different both quantitatively and qualitatively from an economic growth point of view.
We have estimated Cobb-Douglas production function by using migrant share as an additional regressor. The results indicate that in Spain the use of migrant labour is clearly linked with lower productivity, whereas in the UK it is positively but not statistically significantly linked with the share of migrants. It is not however, possible to infer to what extent the negative relationship in Spain indicates causality. Using GMM estimation method for a dynamic specification of the production function did not change the essential result and this estimation method does not seem well suited for these data.
The Translog production function provides a more flexible way of estimating the relationship between inputs and output which does not constrain the elasticity of substitution between inputs to be one or to be equal in all units of observation. In levels specifications the Spanish data reveals a negative output elasticity of migrants which is counterintuitive and probably due to low productivity levels in industries that use migrants extensively, so more flexible functional form does not solve the endogeneity problem for levels estimation.
The elasticity of substitution between migrant and native labour has a median close to zero in both countries. The preferred estimates suggest that in majority of industries migrant and native labour are complements in both countries although the absolute values of the elasticity are small. Intuitively in the case of the UK this may be result of selective migration policies. For Spain it probably reflects the fact that migrants are not competing for the same type of jobs/sectors than nationals but, instead, they are mostly being hired in sectors by which there is not national's supply of labour.
Our results provide evidence that immigrant labour input is used by different industries in these countries and to some extent this is linked to productivity differences. However, better estimation methods that control for endogeneity would have to be used to explore whether for example changes in productivity lead to increased use of migrant labour. 
APPENDIX
